A REMOVABLE LOAD BED FOR A VEHICLE 

BACKGROUND OF THE INVENTION 

1 . h ield of the Invention 

The present invention relates to devices for loading and unloading containers and 
5 more particularly, to a chain locking mechanism for safely loading a movable frame 
onto a stationary vehicle. 

I T)escription of Related Art 

A conventional cab and chassis vehicle when used to transport loads usually 
comprises a frame and a device for pulling a movable frame from the ground up and 

10 over onto the vehicles' stationary frame, and guiding the frame into the loaded 
position. During normal usage, the movable frame supports a load which is 
transferred from the ground to the vehicle chassis via an arrangement of elevating 
booms and guide systems that are coniroUed by an operaior. This simple approach 
has many limitations and there are many patents disclosing; devices that simplify the 

1 5 procedure and/or improve the safely aspects of such a maiKuvcr. 

US Patent No. 1,798,328 (Perkins et al.) discloses a dumping body frame truck that is 
driven by a chain drive. The body is tbrmed by telescopic sections that are collapsed 
^ to dump a load. While the sections are designed to slide along the chassis body, there 
is no bed that is removable from ihe chassis. 

20 US Patent No. 2,81 1 ,269 (Anderson) discloses a removable bed that relies on a wench 
assembly to draw the truck body onto the chassis. 

US Patent No. 5»203,7S5 (Mannui) discloijes an apparatus for loading a container 
onto a truck body or trailer. This arrangement discloses the use of a pivoting ami and 
a cable to move the trailer. 




25 



US Pdicni No. 5,269,746 (Zoroniski) discloses a container loading and unloading 
system that is particularly suited for loading campers and cargo boxes onto a truck 



bed. Ihft sN'stem appears to be independeni of the vehicle except for a yoke and pivot 
bar stniciure thai is attached to the rear bunq)cr. 

US Patent No. 5,856,869 (Slokum et al.) discloses a removable load be-d that inrhiries 
a tillable bed that is operated by a piston to control loading and unloading of the 
5 container. The system reUe^ on a cahle and bracket sysiem to move the container. 
While the tiltable bed and interlocking bracket and cavity aspect of this patciii appcai 
to address deficiencies that are present in the previously described patents, it still 
suffers from the polcnlial thai iIjc cable may come off the bracket, and therefore, 
LOuld poieiitially be a safety hazard. 

10 The frames of common conventional loading devices are generally similar in size and 
constniction, and thii.<; many of the loads thai are to be used with such a frame 
airangement tend to rely on a smooth and easy transfer from ihc i^ouiid to the tiuck 
bed. It is often difficult to niaiiitaiu adequate control ofjliis maneuver, and thus 
inadvcitcnt lateral movement and slippage of the pulling mcchoniam " con occur, 



U\ 1 5 especially during the initial hfting procedure. 

lie: 

Thus, there is a need for a removable load bed assembly for use with a conventional 
cab and chassis vehicle that provides a safe method of transferring a load from the 
ground onto the chassis of ihc vehicle. This patent should not be limited to this only. 
I'll Otlier cxaanplcs are military track and rubber tired vehicles that could have the bodieo 

20 changed from a gun carrier to personal carrier to an ambulance body. This system 

□ 

Q will lift any load from one level to another. 



SUMMARY OF THE INVENTION 

The invention reduces the difficulties and disadvantages of the prior art by providing a 
25 guide system, a simple chain locking assembly and a device to control tilting action 
which can. be retrofined co most conventional iruck chassis at relatively low cost. The 




device provides a secure and simple mcmni fui luadiiig a load onto a truck, thus reducing 
relaiive movement therebciwccii. 

The invention provides a loading apparatus for a vehicle, the apparatus comprising: 
a first frame: 

5 a second frame having a chain mounted thereupon; and 

a locking system mounted on ihe first frame, the sysiem having a dxivc wheel, a fii-st 
aim member and a second arm member, Uic system being configured such that: 

in a generally closed position, the chain engages the drive wheel in a first position, the 
drive wheel being connected to The arms; the arms being urged into the closed 
10 position; and in a generally open position, the chain engages the drive wheel in a 
second position, the arms being urged into the open position by the second frame. 

In another aspect, the invention provides: 

a third arm member; 

a stationary support member fixably mounted on the drive wheel, the support member 
Q 15 having a first end portion and a second end portion; and 

! — 

t'is • 

3 compressing member mounted on the suppon. the compressing member beiu>? 
. ... 
Q attached to the arms, Ihe aims bciaji ur);cd lowaidi each otlier m the closed position 

wherein the first arm member and the second arm member interlock with each other 

in the closed position. 

20 In another aspect the invention provides the first arm member having a projection 
exlendini^; outwardly ihcrcfroiii, llic aim membei having a first end portion and a 
second end portion, the first end portipn being urged towards the chain, the second 
end portion being pivotally attached to the first end portion of the support; the second 
arm member having a first end portion and a second end portion, the fu'st end portion 

2^ being urged towards the chain, the second end portion being pivotally attached to the 



second end porrion of ihe suppon member; and the third aim member hnv'm^ a Hisl 
end portion and a sccund end purtiun^ ihc fiist end poition, the second end portion 
being pivotaliy attached to the second end portion of the support member. The third 
arm member has a groove disposed thcrcinj the groove being shaped to cooperate with 
the projection on the first arm member. 

In yet another aspect, the invention provides the first frame fiinher comprising:a front 
end porrion and a rear end portion, ihe frumc bciu;^ mounted on a vcliiclc chassis, a 
priiiic niovei uiomited on the chassis; and an axle coimccted to tlie drive wheel to 
ahenwtivcly move the drive wheel in a first and a second direction. 

in another aspect the invention provides a loading frame r,omprising:rhe first frame a*; 
claimed as described above; an acruaior: and an elevatable support to receive a load 
from the second fi^ime and connecled lo the actuator. Tltc luadiiis frame further 
includmg:a guide system having a central rail shaped to cooperate v^-ith the second 
fitanc. The rail has a slidably resilient material fixably mounted thereupon. 

In another aspect, the invention provides the second frame further having:a plurahty 
of wheels such that the second frame is movable relative to the first frame; a firsi rail, 
a second rail and a central rail, the central rail bein,^ shaped so as lo cooperate with 
the central rail on the first frame 

In yet another aspez-.t, rhe invenhnn prnvides the secnnd trame having a front end 
portion and a rear end ponion, the front end portion being disposed towards the rear 
end ponion of first frame. 

BRIEF DESCRIPTION OF THE DRAWINGS 

hi drawings which illustrate embodiments of the invention, 

Figure 1 is a side view of a first embodiment of the invention sho^viJ^g a movable 
frame engaging a stationary frame on a vehicle via 2 chain; 
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Figure 2 
Figure 3 
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Figure 6 
Figure 7 
1 0 Figure 8 

Figure 9 
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is a top view of the vehicle showing the stationary trame attacheil to the. 
vehide; 

is a rcai* cud view of tlie rear block assemblies mounted on the rear of the 
vehicle; 

is a simplified side view of the first emhodimem showing the relarionship 
between a rear block assembly and a fiame rail: 

is a simplified view of the locldngpin assembly; 

is a side view of the moveable Same: 

is a top view of the movable frame; 

is a simplified side view of the chain detail attached to the movable 
frame; 

is a simplified side view of the first embodiment in a locked position 
engaging the chain; 

is a suuplificd view of the first embodiment in a partially open position 
showing the firac engaging in the locking system; 

is a simplified side view of the first emhodiment m a ftilly open position; 

is a simplified end-on view of the moveable fitimc loaded on the 
etadonary fi^me showing interlocking of the rail systems; 

is a schematic rear view of the first embodiment; 

is a front end view of the moveable fi^e; 

simplified view iniemal ramp and lift tab; 

is a schematic view of the stationary shoe sliowing shape; 



Fieure 17 is a side view of Uic £10111 cud of die moveable fianic; 

Figure 18 is a detailed side view of the stationary trame; 

Figure 19 is a dcUilcd view of die clcvatable support; 

Figure 20 is a detailed top view of the front of the moveable frame rail; and 

5 Figure 21 is a cut away side view of the movable fraiiic balanced ou die staiiouaiy 
fiauic. 
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DETAILED DESCRIPTION 

kefemno to Figures 1 and 2. an apparatus according to a first embodiment of the 
10 invention is shown generally at 10 and connects a mov-dblc frauic 11 10 a conventional 
cab and chassis vcliiclc 13 via a chain 66, the frame 11 having a load 100 securely 
mounted thereupon. The vehicle 13 has a chassis 9 and a stationary frame 19 securely 
mounted thereupon. The stationary fi^e 19 is a "skeleton bod/' and is secured to 
the chassis 9 by conventional means, and is arranged such that a front end of the 
15 frame is disposed towards the rear of thft cab nf the vehicle 1 3 and a rear end portion 
is disposed towards a rear end portion of the chassis 9. 



i;g Xhe stationary frame 19 has a guide system mounted on the chassis 9 of the vehicle 13 

and comprises a "skeleton-type" arrangement of rails 16. The rails 16 are positioned 
parallel along the side of the chassis 9 and are shaped so to allow efficient sliding 
20 and seating of the moveable frame 1 1 during loading and are coated wiih an ultra-hieh 
molecular weight (UHMW) polymer 20. One skilled in die ail will uiidci stand that 
polymers of this type act as a lubricant to assist the moveable frame 11 as it slides 
over the stationary fi^e 19, as will be described below. It will be understood that 
there are many different types of polymeric coatings used in this type of operation. 



25 Rcfcniug to figbrcs 1, 2, 3, 12 and 18 an clcvatable support 17 is centrally and rotably 
attached to an axleH4 and includes a "skeleton framework" 61 having a separate 
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guideSsystem 59 consisting of a forwardly disposed end and a rearv-'ardly disposed 
end. Ttie guide system 59 rnnsisU; of, a C-shaped channel 54 with an interna] rmiip 
33, and aXiide rail 44. The slide rail 44 is covered with UHMW 50 on upper aud 
lower faces.Vhe skeleton framework 61 hds iwo ends and a center that is parallel to 
the axle 14. tKc skeleton framework 61 ends arc rotatably anached to the axle 14 by 
a pair of bushing 106. The position of skeleton framework 61 on the axle 14 is 
maintained by a paW of cylindrical spacers 107. Each spacer 107 is positioned nn the 
axle 14 between the kevatable support bushings 106 and a pair of outer axle bearings 
108. Thosft <ik\\\ed in the an will recognize thai hearings of different l)^^^ may be 
used in place of the bushi^s 106 and spacers 107. The axle 14 is rotably mounted to 
the chassis 9 by the beaiings 108 and a bearing 122. Each bearing lOS is fixably 
attached to and located on thcVlc 14 adjacent the two end portions 21 and 55. The 
bearings 108 are fixably attache\to each of the chassis 9 frame rails. The hearine 
122 is fixably attached and locat^ in the center of axle 14 and is supported by 
stationary frame 1.^. The. axle 14 is driven by an electric motor 94. Those skilled in 
the ait will recognize that other types oXmotor may be used lu iinplcincnl aspects of 
the invention. The iulc 14 has U.'o cudvportions 21 and 55 that covers the first 
embodiment 10. The motor 94 is attached tXthe axle 14 by a keyed sprocket and an 
cndlcas roller chain 104. The turning motionV the axle 14 is transferred to a pair of 
keyed sprockets 12 that are mounted on the ends \f the axle 14. 

The-^ide system 59 is ali.!<ncd parallel to ajid bet^^'ccn the frame rails 16, and is 
ftxably\taclicd to the framework 61 such that a movable frame receiver 72 aligne 
and interio^cs with the slide rail 44 when the frame 11 is mounted on stationary frame 
19, as ^n\\ b^escribed. The bottom Mige of th^[^(Ofe^[y '^sposed section of the 
guide .system 5^is fixably attached to the top edge onRe center portion uf ihc 
skeleton frameworl^l. A pair of support frame members 111 and 112 aic attached to 
the guide system 59, cXjf hd\mg fiist and second ends. The first end top edges of the 
support members 111 112 are fixably attached to the bottom edge of the 
forwardly dicposed end of eyetem 59, whereas the second ends are fixably 

attached to the corresponding\nrts of the skeleton framework 61. The iiippon 
members 111 and 112 supponthe Kiwardly disposed end uf xuidc sysiciii 59, thereby 



ensuing The guide sysiem 59 remains parallel with ilic fiame rails 58 on the moveable 
frame llSJ^^^ buUuia stufacc of the rail 44 is covered with UHMW 50. 

As best seen in Figures 1, 2, 3 and 19, a hydraulic cylinder 46 is attached to Ihc 
stationao' frame IV and is moved by a pair of arms 15 and 37 that aic pivotally 
anached tn the frame 19. a cross member 53 and llic fonvardly disposed end of the 
guide system 59. The hydraulic cylinder 46 acts as a shock absorber during on- 
loading and ofT-loiidiug and also allows an operator to stop the tilting motion of the 
moveable frame 11 at any time thereby giving the system a greater degree of control 
during operation, h will be understood that other "damping" systems may be used 
with the elevatable support 1 7. 

Ah best seen in Figure 21, the elevatable support 17 is pivotally attached to the axle 
14 that is positioned at the rear end of the vehicle 13, The movable tramp, rait 58 
pivots when loading or offloading on the surface of a slide 8 with the center of ihe 
circumference of axle 14 being The center of the arc of slide 8. (see Figure 4) Tliis 
creates a common pivot point for both the receiver 72 on movable frame 11 and the 
elevatable support 17 thereby onSLiimg both alignment and non-binding movement 
between the elevatable support 17 and the receiver 72 (see Figure 6) prior to 
interlocking and when interlocked. Afi best illustrated in Figures 2 and 19, a pair ot 
springs 43 assiet in Hfting and holding the elevatable RiipporT 1 7 up by exerting a 
twisting force on a hinge pin 47 that is fixably attached to the arm 15. The outer cuils 
of the springs 43 are attached to a bar 64 that is attached to die aim 37. This twisting 
action assists in openin>^ tlic mm IS and 37 with the hinge pin 47 aa the center .a:<is. 
The lifting and maintaining of the elevatable support 17 vertical position may be 
accomphshed by placing the springs in other areas, for example, over the rylinrier 46 
or to the frame 19 and hfting under the aims 1 5 and 37 below the hinge pin 47. Those 
skilled in the art, will recognize other means of assisting the Ufl and holding tlie 
elevatable suppon. 




Also, those skilled in ihe an will rccojtmi^c that the clcvaiable support 17 does not 
require anns 15 aiid 37 foi the hydraulic cylinder 46. Another possible method would 
be to use a longer cyUndcr thereby avoiding the use of the arms 15 and 37. 

As seen in Figures 2, ^ and 4, the frame 19 has a pair of rear block usbcuiblies 80 
generally located at the rear end of the frame laiU 16 of the vehicle 13 and arc fixably 
attached to the chas^^is 9. Each rear block assembly 80 consists of a slide airangement 
8 that is designed to evenly distribute the load of the movable frame 11 during loading 
and unloading, and to distribute the overall weight of the loaded moving frame away 
from the sprockets 12 during the loading and imloflding process. AS besi seen in 
Figures 3 and 4, the axle 14^ rhfi sprocket 12, the elevatable suppon 17 and the slide 
arraneement 8 are co-axially arranged, ensuring ihc vcuical aligiiineut of the 
elevatable support rail 44 with the receiver 72 (Figure 12) while the slides 8, rails 16 
and the frame rails 58 assume lateral alignment. 

At the front ejid of thR statinnary frame is a locking pin assembly 82. As bcsi seen in 
Kigure S, the assembly 82 provides a manual positive luck system when the movable 
Itame 11 is fully loaded uii ihe stationary frame 19 and is a safety feature that 
picvents movement of the movable frame 11 into the cab of the vehicle during an 
accident. A rod 74, is attached to a first locking pin 71 and second locVtng pin 78, 
adjacent a handle 89. The first pin 71 is moveable in the same direction as the rod 74. 
The second pin 7X is positioned away from The handle 89 and is attached to a fulctum 
plate 76 which reverses the direction of the rod 74 during operation. As the rod 
moves in a first dircctioii, ilic flist pin 71 moves in the same direction, whereas the pin 
78 moves in a second direction. 

As best seen in Figures 3. 4 and 6, a pair of stop plates 81 in the rcai block assembly 
80, act as collision impact buffers lo prevent the movable frame 11 from damaging 
llic vehicle body when a movable frame stop plate 67 abuts the stop plate 81. 
Furthermore, the stop plates 81 and 67 allow precise location of the movable frame 11 
on the frame 19 and also allows for precise alignment of the locking pin a.<;sembly 82 
(see Kigiires 4, 5 and 12) on the frame 19 with a plurality of lock pin holes (nui 
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shnwn) on the movable frame 11. Slide 8 on ihe rear block assembly 80 £ic coated 
with the UHMW 45 Ihal acb as a lubricant to assist the movable frame as it slides 
over the rear block 80. 

The re^ir block assembly stop plates 81 are posiiioned rearward of the axle 14 yei 
5 forward of the most rearward teeth of sprocket 12. As seen in Fitiures 1, 7, 8 and 17, 
this allows a cross member 63 and a froui poiiioij 25 of die rail 58 to be unobstructed 
by die stop plate 81 when lifting or lowering moveable frame 11 when tag chains 66 
and or links 62 arc engaged on teeth of sprockets 12. 

With the moveable frame 11 tilling backward, the front of the receiver 72 tilts up, and 
10 with the receiver 72 and die slide lail 44 interlocked, the clevatablc support 17 also 
moves up. The clevatablc support 17 in turn pulls on the arms 15 by an arm pin 48. 
In tum, the arm 15 pulls on the hinge pin 47 in turn pulling the lower arm 37 up with 
the lower end of the anns 37 connected to die sub frame cross member 1 with a hinge 
pin 49- The arms 15 and ?7 hinge opftn with hinging.taking place on the hinge pin 47. 
1 fi This action extends the hydraulic cylinder 46 as die ram 41 is connected to the arm 15 
through the upper cylinder pin 39 and die baiiel of die cylinder 42 is connected to 
'"^4 lower aiiu 37 by a lower cylinder pin 51. An operator can allow the moveable frame 

11 to tilt without further forward and rearward movement if frame 11 is in an 
unbalanced condition. 



Ly 
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20 Referrina now to Fiiiures 1, 6, 7, 12 and 14, die movable frame 11 comprises a 
I, ~ 

j'j "skeleton body" type fiame with a pair of longitudinal rails 58 which act as slides so 

''^ as to guide the rails 16 on the frame 19. Disposed between, and parallel to, the rails 

58 is the receiver 72 which is positioned across the under side of a plurality of cross 
members 77 and along a portion of the frame 11 length. Mounted to the frame is the 
25 load 100 and a set of rpmnvahle wheels 56 to allow movement. Those skilled in the 
an will recognize that other means for moving the frame 11 arc available to 
implcmcul aspects of die inventioji, for example, skid plates. The movable frame 11 
has a front end portion 25 and a rear end portion 27. The front end ponion 25 is 
"y. disposed toward the rear of the stationary frame 19 during initial maneuvering The 
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load 100 is attached to frame 11 with the front portion 25 of the box 100 positioned 
rearward of the front portioa 25 of frame 1 1 . This positioning allows the movable 
frame 11, when one or off-loading, to be lifted or lowered without ihe box 100 
coniaciing the tag chains 66 or the sprockets 12. 

5 As bc3t illustrated in Figures 1, 6, 8, 17, 20 and 21, the frame U has a tag chain 66 
that is atuched to a roller chain 83. The rollej chain 83 is fivahly flrr;ir.hed tn a roller 
cbaiTi frame 6(1, which in turn is fixably mounted to the frame 11. With the movable 
frame resting on level ground, the vertical disUuicc between the bottom face of the 
portion of rail 58 that slides on the top of slide 8 and the bottom of the roller on roller 
10 chain 83 is equivalent to the distance between the radiuses of slide 8 and bottom of 
valleys, between the teeth, of sprocket 12. These equivalent measurements allow the 
fi^e rail to slide over shde 8 and the rail 58 and shde 8 support the heavier loads. 
f=== The rnrvfid nose 1 23 of the front portion of rail 58 that slides over slide 8 is curved to 

'J allow the rail 58 to slide over slide 8 when initially loading heavily loaded fraiiic 1 1 . 

Ij A fiisl lii!k 62 of the chain 83 is positioned adjacent lips 52 that arc supported on the 
!jJ frame 11. The lips 52 forwardly protrude from the roller chain frame 60 and over the 

top of the side plates of the link 62 and prevent the over stressing of the side plates. 
CO This reduces the possibility that the side plates may break dunno the (ininp or 

j!^ lowenng of the front portion 25 of frame 1 1 . One skilled inlhe an will recognize that 

1"^ 20 the side plates are not designed for excessive force 90 dejtgrecs to the chain side plate. 

I'll 

Li The Uil' chain 66 lias an unattached end portion 63 that enables an operator to guide 

□ the tag chain 66 onto the sprockets 12 of the frame 19. The sprocketc 12 are 

positioned sueh that the unattached end portion 63 of the chain 66 can be engaged on 
the sprockets without hindrance from other components. When the sprockets 12 are 
25 turned by the axle 14. the tag chain 66 is pulled tight in the direction of the wheels' 
rotation and serves to pull ihc loaded frame 11 lowaid and up onto tlie first frame 19. 
When not in use, the tag chains 66 are pivoted up and back on to the top of roller 
chain frame 60. This advantageously protects the chain from damage. There is a 
corre£ponding storage track 84 on the frame 19 which also acts as a housing for tag 
M) chain fi6 when the frame 19 is fully loaded with the movable frame U . 



Refeiring now to Figures 2, 3, 7, }d and 17, a plurality of disposed tie-down buckets 
85 oTi thft frame 19 peniiit locking of the movable frdiuc 11 to tiie frame 19 in the 
final loaded position. Dispoiicd lo^vaixis each of the four comers of the movable 
ii-dxiic 11, liic tic-dovn brackets 85 lock the. movable frame U to the frame 19 to 
5 prevent vortical movement of the movable frame during motion of the. vehicle over 
uneven ground. The movable frame 11 has a plurality of lie-down brackets S6 that 
cooperate with the tie-down bradfeTs 85 on frame 19. The fowardly disposed frdinc 
brackets 85 atifl Xh' are posiiioned lower than the rearwardly dispused name brackets 
85 and 86 to allow the forwardly disposed fiamc brackets 86 on the movable frame 11 
10 10 slide under die rearwardly disposed brackets 85 of the frame 19 during the initial 
loading. In the final loaded etage, the brackets 86 are positioned directly under the 
corresponding stationary frame brackets 85. Arivantageously. the brackets eliminate 
(^^ofexcessive noise- betwe^tn frame 11 and frame 19 when the vehicle is operating and 
□ ^"aUo has the safety advantage of preventing a roll over of the movable frame 1 1 when 

loaded on the frame 19. 
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The movable frame 11 has wheels 56 on the framft 1 1 that frame 11 can be moved 
relativfi to the stationary frame 19 prior to engagement. The wheels 56 arc rcinuvable 
when the wheels are off the ground. The w1i^^50jctiiovc^ by removing the hitch 
- pin U 3 from piji hole (not shown) in wheel support tubing 1 14 and allowing the shaft 

It 20 of front wheel frame 57 to drop do^vn out of the movable frame wheel support tubing 

ry 114, then replacing hitch pin U3 in pin hole. The vehicle 13 may be maneuvered to 

align to moveable frame, such that if the wheel? 56 are u.«;ed on the rear of the 
i;j movable frame 11, they are ahgned such that they track straight and parallel Lu Uic 

lines of the movable frame rails 58, Tliis wheel aligimient encourages the movable 
25 frame 11 lu remain in aliguincnt with the frame 19 when loading and off-loading. 

Referring now to Figures 1, 9, Kill and i:<, apair of chain locking systems 10 are 
reamardly mounted on the frame 19 and adjacent the rear wheel of. die vehicle as 
each of the chain locking systems 10 comprises a sprocket 12, a movable shoe arm 
22, a movable shoe 26, a sensing plate 32, a locking arm 28, a support member 88 
30 and a pair of main springs 36 and 38, attachment bracket 93, slot 120, bolt 1 10. spring 
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tensioning plaie 35 and pin 119. The suppoil iiiciubcr 88 has a first end portion 101 
and a second rad porliuu 102 and is fixabiy attached by attcchment bracket 93 to the 
chassis name 9. The first end portion has a slot 120 best seen on Fig. 13. Fixabiy 
attached to the first end portion 101 by a bolt llO is the adjustable spnns tensioning 
5 plate 35 and fixabiy attached to the spring tensioning plate is a pin 119. The pin 119 
has tu'o ends and each end projects from the Side spring tensionin.u plaic 35. The first 
end has a slot in the pin that tlie spring 36 is fuably attached to and the second end is 
positioned as a pivyi foi aim 22 with arm 22 positioned in slot 120. The center 
poition of the support member 88 is a bushing 109 that encases the circumference of 
10 the axle 14 adjacent the outer end. The support member 88 allows axle Id tn rotate 
inside the bushing 109 additionally supporting axle 1 4 hy chassis 9 when the front end 
portion tS of the movahle frame is being lifted during initial loading. 

Tlic support member 88 allows the axle 14 to rigidly support a stationary shoe 23. 
? Should the movable frame U rise, the roller chain frame 60 will ri.<;e up to the 

15 stationary shoe 23 thereby keeping the chain engaged with the sprocket teeth 12. 
The stationary shoe 23 is advantageously placed and Shaped so that it mainiaiiis ihc 
rag chain 66 or the roller chain 83 on the sprockci. Rcfciiing to Figm-c 16, the 
stationary shoe 23 is positioned at an imaginary intersection point that is defined by 
the tangential angle of contact beUveen the movable frame and the sprocket. This 
20 exact placement allows the movable frame 11 to maintam a maximum angle during 
loading, as shown by a pair of tangent hne.s 1 17 and 116. The stationary shoe 23 is 
'■9 also shaped .so that it follows these tangent lines and this allows die movable frame 11 

to rotate through all desired angles on ihc spru(;kct. Li all cases, the stationary shoe 
23 prevents the tag chain 66 and the roller chain 83 from skipping off teeth on the 
25 sprocket 12 by allowing minimum clearance between the stationary shoe 23 and the 
sprocket 12. The stationary shoe 23, with the combinftrt strength of axle 14 and the 
support 88, the frame .1.1 and a frame attachment bracket 93, prevents the movable 
frame 1 1 from rolling sideways off the vehicle should the other safeties fail. 

Referring now to Figure 13, the sensin&'locking arm shaft 40 is rotatably mounted on 
30 the second end portion 102 of the support member 88. The locking arm 28, the 
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sensing plate 32 and ihe main spring 3S aic co-axially and fixably attached to the 
Shaft 40. Those skilled iu tlie art will recognize that the sensing plate 32 and locking 
anii 28 could be manufactured from a single plate. The outer coil end of spring 38 is 
fixably attached lo attQchmeni bracket 93. The movable shoe arm 22 has a first end 
portion and second end portion. The first end portion of the shoe arm 22 is urged 
towards the chain and the second end ponion is pivotally attached lu ilic fust end 
portion in slot 120 of the suppon 88 by pin 119. 

Rctrring now to Figures 9, 10 and 11, the moveable shoe arm 22 has a projection 103 
that attends outwardly therefrom. The movable shoe 22 has a second projection 118 
and fiAbly attacherl to this projection is the outer coil of the spring 36. The locking 
arm 28 l\s a first end ponion and a second cud poilion, die second end portion being 
fixably atlJched lo the fust end portion of the shaft 40 (Figure 13). Furthermore, the 
locking anu^28 has a groove 31 that is machined into the body. The groove 31 is 
shaped so that Vhen the shoe 22 and the aim 28 are spmng into a closed position, the 
groove 31 co-opWates closely with the projection 103 on the shoe aim 22. The arm 
28 also has a tab Jfe that is shaped such that ii pushes chain <5<S off of llic sprocket 12. 
The tab 30 also redirects the chain 66 back onto the tectli of sprocket 12. The sensing 
plate 32 liiLb a fiisi eiMi portion and second end portion. The first end portion of the 
plate 32 has a bearing 3^ attached thereto and is urged upwards against the bottom 
side 92 (Figure 11) of the movable frame rails 58. The second end portion ot'the plate 
32 is fixably attached to the c^itre portion of the sensing/locking plate shaft 40. 

The iKovable shoe 22 spring tensioning can be adjusted by turning the bolt 110 to 
loosen tfi^spring tensioning plate 35 and then swivelling the plate which in ttun turns 
the centre olthe main spring 36. A front release torV 24 prevents the tag chain 66 
from wrappingS^oiiTid the sprocket 12 during the initial chain engagement. A rear 
chain release fork 1^ prevents the tag chain 66 from wrapping aiound tlie sprocket 12 
after the movable fialite 11 is lowered to the ground but before the sprockets 12 allow 
the tag chains ends to drog to the ground. 



Referring to Figures 3, 4 and 7, duriiix fiiiil eugascmcut of the movable frame 11 
witli die frame 19, a pair of stop plates 68 at the rear end portion 27 of the moveable 
frame 11 abuts a pair of stop plates 81 in the rear block assembly «0. 
Advantageously, the stop plate face is also covered with UHMW 67 lo prevent 
nibbing noise of metals when the vehicle is moving. 



OPERATION 

With reference to Figures 1, 8 and 9, the operation of the first embodiment will now 
be described. With the movable frame 11 positioned on the groimd the operator 
backing the vehicle 13 up to the movable frame 11. The tAg chain 66 is placed onto 
the sprockfit 1 2. The tag chains 66 are aligned to the rear of ihe siationaiy shoe 23 so 
as to line the end ponion 63 of the chains in iJic smiic cluck posiiioii on the sprockets 
12. The operator activates the motor 94 from an electrical control box (not shown) 
wliich releases an integral motor brake and begins rotation of the axle 14. 

As the sprockets turn, the tag chain 66 tightens and the front-end poriiua 25 of ilic 
movable frame 11 begins liAin.n off uf llic ^lound. At tliis point, the weight of the 
movable fraurc 11 is distributed betvrccn both of the rear wheel assemblies 56, the 
ground, the two tag chains 66 and the sprockets 12. The tag chain lifting force is 
transferred 90 degrees to the first link 62 of the roller chain 83 Kar.h sprocket 12 has 
ahont 1X0* of contact with the lag chain 66. This is suffrcient contact lo allow safe 
lifting or lowering of the movable frame 11. Ai ihis stajKc, the from release foik 24 
prcvciils the UK cliaiii 66 from wrapping around tlic sprocket 12. 

The chain 66 begins lifting the weight of the movable trame 11. The tag 
chain/locking process remains in place until ihe weight of the loaded movable frame 
11 is supported by the rear block assembly slide 8, Tliis advantageously eliminates 
the opportunity of the tag chain 66 slippiiix off llie sprocket 12 and dropping tiic 
loaded movable frame 11. The tag chains 66 are prevented from working off the 
sprockets 12 by the movable shoes 26 that are positioned directly above the sprocket 



12 and are held in position by the locking arm 28. The chain locking mechanism is a 
positive tag chain-to-sprocket locking device chai reduces or essearially eliminaics ilic 
possibiUty of the rag chain 66 being pulled off the sprockets 12 when ihc locking ami 
28 is in position. 

5 Referring to Figures 2. 7, 8, 9 and 10, during the mounting phase of the operation, the 
movable frame 11 continue<; beino pulled up and fbr^'ard towards the frame 19 with 
rvjci tag chains 66 and two roller chain links 62 now in cuntaci with sprockets 12. The 
two frame rails 58 begin lo slide over ihc slides 8, The frame rails 58 and slide 8 
take the wcijilil uf the front of the movable frame 11, which removes the weight off 
10 the tag chain 66, the roller chain frame 60, sprocket 12 and drive axle 14. 

Advantageously, as the movable frame 11 moves further fuiwaid, tlic roller chain 
frame 60 moves under liic siationaiy shoe 23 thereby preventing the movable frame 
''3 11 from tipping or rolling off sideways.. Furthermore, this prevents the roller chain 

„= frame 60 from lifting up to a point where the chain links could slip a tooth on the 

ft 

1==^ 15 sprocket 12 and ensures that the movable frame carmot fall back off the slides S . This 
guide system of 58, S and 16 maintains the movable frame in a straight line with the 

J stationary fram e 1 9 . 

i: 

i-^. At diis stage, the opa-ator removes the wheels 56 at the front of the moveable frame 

!'* 1 1 to prevent them from interfering with the vehicle tires 29. 

ry 

20 Referring to Kigures y, UM 1 and 13. As the vehicle 13 has two essenually identical 

'itr 

i!3 locking systems 10 mounted reanvardly, only ouc will be described in detail. 

The front-end portion 25 of the rail 58 contacts the sensing plate 32 and pivots the 
sensmg plate M forwardly and downwardly. The sensing plate 32 rotates the shafl 40 
against rhe spring tension of the main spring 38. Rotation of Uic shall 40 also pivots 
25 the arm 28 forwardly and dowuwdiUly. The gioove 31 in the ami 28 pivots clear of 
the prujccliwi 103 on die aim 22, thereby releasing the arm 22. As the movable frame 
11 continues advancing, the sensing plate 32 continues to pivot downwardly, which in 
mm rotates the shafr tberftby moving the ami 28 further forwardly and downward and 
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increasing the tensioning cii spring 38. The aim 28 pivots forward mid down with the 
TAb ."^0 on the ami 28 pushing the ta.t; chain 66 foiward and off the teeth of the 
sprocket 12. 

Methods other than the se-nsing plate M may be used to sense the frame 11 when 
5 loading or olJ-loariing and to activate the locking plate 28. This timing and activation 
may be accomplished electrically by Uic use of liiuit switches that sense a lower 
portion of the surface 92 of tlic rail 58 and in turn the limit switches may control the 
opeiation of an electric or mechanical solenoid or small gear motor that closes or 
opens locldng plate 28. The "claim" for the first embodimejit mn.«!t he broad enough 
1 0 to cover this type of operation. 

As the chain 66 is being pushed forward off the sprocket 12, the chain 66 contacts the 
ann 22 which is still in q closed position. The forward advancement of the chain 6ft 
■=f pushes the movable arm 22 forward and open, which overcomes the force of the 

spring 36. The tab 30 of locking arm 28 has now pushed the lag chain 66 forward and 
15 off the teeth of sprocket 12 and tab 30 holds Ihc cliaui foi waid and away fTX>m the 
sprocket 12, and in lum die chain 66 holds ann 22 forward and up. With the front of 
movable ihuue lail 58 still moving forward, the arm 22 is lifted by the roller chain 
frame 60 on the side of die frame rail 58 as the roller chain frame 60 slides under the 
arm 22. The arm 22 is lifted by the forward sliding achon of the roller chain frame 60 
20 and movable shoe 26 rests on the top of the frame 60 as it moves forward. WiUi die 
frame rail 58 Slill advancing, the rail 58 slides over ilic plate 32 and bearing 34. The 
bearing 34 rolls along tlic bottom side 92 of rail 58 for the remainder of the operation. 
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The tab 30 on the arm 28 holds the tag chain 66 forward and away from sprocket 12, 
while the trame rail 5X advances. This prevents chain 66 from hanging or "wcldiiiK" 
25 to sprocket 12. With the forward movcnicnL of frame rail 58, the tag chain 66 is 
moved forwai\i and away from the tab 30. 



Advantageously, slot ."^1 i.<! so machined that when the movable shoe arm projecdon 
103 is in a locked position with the locking ann slot 31, diere.is a space between chain 
66 and arm 22 to pievent excessive wear. 




For opcnilioii of the chain locking system 10 in reverse, the process described above, 
is essentially rc^'crsed. During rearward movement of the frame 11. tnr evample in 
the off-loading procedure, the main springs 36 and 38 urgp- the arm members 22 and 
28 into a closed position when the loose rag r.hain 66 re-engages the sprocket 12. The 
shoe 23 that is attached to the first end ponion 101 of ihc suppoil member 88 
prevents the chain from skippiiii; ihe leetii on the sprocket 12. Furthermore, the 
iiUiliuiiiiiy shoe 23 prevents body rollover when offloading the movable frame 11 
from the stationary frame 19. In fully opened position, the shoe 2\ the arms 22 and 
28 allow the chain 83 to move freely with the sprocket 12. As ihe movable frame 11 
moves rearward with the tag r.hain 66 approaching the sprocket 12, the lag chain 60 
contacts loclfing arm tab 30. The roller chain frame <50 bejt^ub lu slide from undci- the 
movable shoe 26 and am 22, and ihc movable shoe 26 and the arm 22 pivot down 
iiiid coiiLiicl the top of the tag chain 66 and tag chain 66 is pressured do\^'n against the 
tab 30. With the sensing plate 32 following the contour of rail 58, the tab 30 pivoting 
down and rearward and to the closed position allows the tag chain 66 to lay onto the 
teeth of the sprocket H. The tag chain 66 is urged on to the teeih of sprocket 12 by 
the spring-tensioned arm 22. With the tag chain 66 cujiajii"^ on tlie sprocket 12 the 
groove 31 of ihc spiiuM-tensioncd locking ann 28 pivots over projection 103 on the 
moveable arm 22 and the locking system is again closed and locked. 

The stationary shoe 23 is positioned such that ai any angle of loading, ilic shoe 23 acts 
as a secondary hold for the movable frame 11 to the stationai7 frame 19 and thereby 
positively locks tlic i oiler chain 83 to the teeth of sprocket 12. The stationary shoe 23 
also acts as a secondary hold of the tag chain 66 to the teeth of sprocket 12 during 
lifting and lowering of the front end portion 25 of the movable frame. 
Advantageously, if the locking system 10 were to fail or a load was loaded or off- 
loaded with the system unengaged, the tag chain 66 would still be seemed by the 
siaiionary shoe 23. 

Referring to Figures 14, 17, 18 and 19, with the frame 11 still movmg forward and the 
rear wheels 56 still on the ground, the movable frame cross member 65 moves uvcj 
the elevatable support 17. Willi tlic reaiwaid portion of the elevatable support 17 
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roiably anached lo the ■dx\c 14, and if the forward portion of Uie UHMW 50 on top of 
6lide lail 44 is too high for slot 75 to clear, the slide rail 44 wiU be pushed, in mm 
pivoting the elevatable suppon 17 down by the slot 75 and hy the weight of the 
movable frame 11. A lift plate 87 enters the rearward disposed end of the channel 54 
5 and alignmp.nt ptate 73 slides over top of the slide rail 44. If ihc slide rail 44 is still 
too high, the alignmem plate 73 pushes ou ihi slide rail 44 and the elevatable support 
17 pivots fiinher down. If the elevatable support 17 is low, the lift plate 87 slides 
along the inside top lip of the channel 54 ond lifts and pivots the elevatable support 17 
upwardly ^ the movable frame moves forward. The lift plate 87 shdes along and 

10 under a tapered internal ramp 33 m(^ h^s, and pivots the elevatable support 17 higher. 
With the elevatable suppon 17 height finely adjusted, Ihc rail 44 aligns with the 
receiver 72. The movable frame 11 slides fuidier foi-A-ard and the front portion of the 
receiver 72 slides and intedocks over the rear disposed portion of the elevatable 
suppoit rail 44, that is coated with UHMW on both sides. With further forward 

15 movement of the movable frame 11 receiver 72 slides further forward over the rail 44. 



The elevatable suppon guide system 59 along widi tlic slot 75, the lift plate 87 and the 
alii^iiiiient plate 73 allow various lengths of fromes to be loaded on the same 
stationary frame. When the frame 11 is off-loaded the elevatable support 17 
maintains this angle. When a different length of frame 11 is on-loaded the angle of 
20 loading changes. The elevatable support, may be re-adjusted by the above 
rnmponents allowing this new receiver to align with the elevatable suppoit with no 
9 manual labor required. 



As best seen in Figure 21, the movable frame n halanced above the rear block 
assembly shde 8 whereupon only the shdes 8 on rear block assemblies 80 are in 

75 contact with rails 58. The receiver 72 is interlocked ^vith the rail 44 and the movable 
frame rails 58 are slraddlins the icai portion of the stationary frame rails 1^. As the 
movable frame 11 is rnovcd forward so that the center of gravity and weight is passed 
over the slides 8. the weight ie transferred from the rear wheel assemblies 56 to the 
elevatable support 17 The elevatable support 17 allows the weight to drop down onto 

30 the stationaiy frame 19 in a controlled manner by ihc resistance of tlie hydraulic 
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cylinder 46. flow reiiiriciors ajiU valves. The movable frame 11 is cased down onto 
Qic stationary frame 19 with the movable frame rails 58 resting on top and straddling 
the rails 16, thereby preventing lateral movement of the movable frame 11 whftn 
travelhng (Figure 12). The tag chains 66 are ptillert up onto the storage tracks 84 as 
the movable frame 1 1 continues forward. The storage area on top of roller chaixi 
frame 60 is only used when the movable frame 11 iii off ihc vehicle 13. 

oVe sldlled in the art will understand that the storage track 84 may be omitted. The 
topVf roller chain frame 60 along with side bar 79 nn the movable frame 11 may be 
used )to plane of storage track 84. The side bar 79 makes a storage track for ta^ chain 
66. THte bar 79 moves through the slatiuriary shoe >;ioov6 121 (Figure 13) when 
movable Itunc 11 is loaded or off-loaded. This track may be necessary when loading 
and off-loa!cLng because when the movable frame 11 is moving on top of the 
stationary frame, the hanging tag chain 66 may catch, or hang up, on the vehicle; 
suspension on pVts of chassis 9. In loading rhe operator may be required to manually 
place the tag chain^6 into the storage cjack roller chain frame 60, In off-loading, ilic 
tag chain 66 may b^emoved from Uic^^RT^f the lollei chain frame 60 by the movable 
bliuc 26. Witli the movable shoe 26 on the top of roller chain frame 60 the shoe 26 
pushes the tag chain 66 \>ff of the roller chain frame 60 as the movable frame moves 
in rearward direction. \ 

As best illusiTdted in Figures 2, 5, 6, II,. 12 and 21, tlic stop plates 68 prevent the 
iiiovablc frame from being pushed forward into the cab of the vehicle 13. 
Advantageously, the Gtationary shoes 23, the movable shoe arms 22 the rear upper tie 
down brackets 85 and the rear lower tie down brackets 86, the. receiver 72 and the 
elevat;ih(e .supports 17, are so configured that they prevent the movable frame stop 
plates 68 from lifting over the stop plates 81 in an accidcnu The manual locking 
mechanism 82 is used to lock tlic movable fi-ame 11 in the loaded position. Moving 
the handle 89 into the locked p03ition causes the pins 71 and 78 to move into the 
locking pin holes in movable frame 11. 
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In order to remove the movable frame 11 ihc same procedure is used except that the 
moior 94 is activaied in llic ii:vcise diicction. 

Referring to Figures 2, 6, 7, 14, 17 and 18, thft movable frame 11. may have fender 
componerits that hang lower and in front of the rear vehicle tires 29. The raiiip system 
5 for on and off-loading of a fender body toiapiises a pair of lo«-'cr fender slide frames 
95, a pair of slide posts 69 and a pair of roller posts 91 that are located on the movable 
frame 11. A pair of ramps 90 are correspondingly located on the frame 19. The frame 
components protect fenders 99 of the box 105 of the movable frame 11 when lo^iding 
and off-loading. One skilled in the art will recognize that, there are many ivpes of 
10 fender boflieR, for example, a standard fleet sUde or step side pickup box body, a 
utility box body, and catering truck bodies, niuioi lioaie bodies and passenger bodies 
as only a few. 

i;3 The lower fendex slide frames y.s protect the fenders 99 of the body. The fender slide 

''S frames 95 is slightly lower than the fenders 99. The slide frame 95 is suppuiicd and 

Q 15 attached to the movable frame cross mcmbcjs 115 and tiic cross members 77. The 

Lii 

luwci fciidei frauics 95 shown in work as a slide system that slides across the top of 

istc 

''4 the rear tire 29 when loading or off-loading. The balance point of the movable frame 

^" 11 at the time of loading or off-loading determines if thi.i slides 95 contacts with the 

Q tires 29. 

20 The slide posts 69 slide up or down the topside of the rearward angled portion of 
Q ramps 90. The elide poste 69 are shorter than the roller posts 91 located forward 

therefrom on the frime 11. The bottom end of.shorrer slide posts fi9 is high enough to 
contact the top side of the sloped rear section of the ramps 90 when the frames 95 arc 
sliding forward on the tires 29. Tlic front poition 25 and the roller posts 91 of the 

23 liame 11 is raised as the slide posts 69 slides forward and up the romps 90. The 
longer roller posts 91 ore raised to a position where they contact the top sides of the 
eloped rear sections of ramps 90. 

The short slide posts 69 allow the most rearward end of the sloped section of ramps 
90 to be high above the tires 29 allowing necessary clearance from tires 29 to ramps 
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90. Hie longer rullcr pusls 91 lifts frame 11 high enough so as to maintain necessary 
cleaiaucc between the front of the wheel wells 98 and the tires 29. Depending on the 
weight, the balance point and the speed at which the frame 11 is nn nr off-loading, the 
setting of the controls of the hydrjinlic cylinder 46, plus the vehicle chassis 
5 suspension, slide post 69 may or may not be used. 

For off-loading, the slide posts 69 carries the movable frame 1 1 when the roller posts 
91 roll off sloped rear section end of ramps 90 to a point where either gravity tilts the 
movable frame 11 up or the frames 95 contacts the tires 29. The slide posts 69 could 
pisn he equipped with rollers. 

10 The roller posts 91 carry the movable frame 11 as it rolls up and down the ramps 90 
during loading or off-loading. The roller posts 91 carry the lo.ifi weight at different 
time depending upon the weight, balance point and speed at which the frame 11 is on 
or ntf-Ioading, the selling of the controls of the hydraulic cyliiider 46, plus the vehicle 
chassis suspension. 



15 By eliminating the rear sloped section of ramps 90 and extending the horizontal 
section of the ramps 9(1 rearwardly away from the rear of lire 29. the slide post 69 aud 
the lower fenders' slide frames 95 may be eUminaLcd, providing tlie design of the 
vehicle chassis 9 is such ihiil adequate clcai ance is maintained bct%Yccn the top of tires 
29 and the ramps 90 when the vehicle is loaded and in motion. One skilled in the art 
U 20 would recognize that the balance point is such that the roller posts 91 would be 

positioned over the ramp.^ 9(1 when the center of gravity of the fender body 105 is 
i! 3 moved over the rear block assembly slide 8. 

If the fiiUy loaded mo%-ablc frame 11 begins to off-load, the roller posts 91 come into 
contact, rolling rearward and upward on the top side of the front angled portion of the 
25 rjimps Thus lifting the front portion 25 of the movable frame 11. The rearward 
portion 27 of the rails 58 shde and pivot on the rear block assembly slides 8. The 
movable frame 11 and the receiver 72 lifts the clcvatable support 17 up as the receiver 
72 slides along the slide mil 44. 



Referring to Figures 6, 17 and IS with the fi?ont portion 25 of movable frame 11 
moving up. Oic fiont of fender walls 98 clear the top of the tires 29 and the roller posts 
roll along the horizontal section of the ramps 90. The roller posts 9.1 rolls rearward 
and down the rear portion of the ramps 90. Wirh the roller posts 91 rolling to the end 
of the ramps 90 the shorter slirie posts 69 coniacts the ramps 90 and iLH the movable 
frame 1 1 is moved rear\vard the slide posis 69 slides rcdixvaid and down the ramps 90. 
The &ont-end ponion 25 of movable fraiuc 11 continues moving rcarvi'ord and down, 
the lower fciidci slide frames 95 contacts the top of the tires 29. The weight of the 
from end portion 25 of the movable frame 11 is removed from the slide posts 6^ and 
ramps 90 to the lower fender sUde frames 95 and the top of the rear lires 29. The 
frame sHding rearward with the weight of the front ponion end 25 of the movable 
frame 11 on rear lires 29 and the weight of tlic icai end poition 27 of movable frame 
11 on the rear block assembly slides 8 and with the receiver 72 sliding on the 
dcvaLabie support rail 44, the point of balance of the movable frame slides over the 
rear block assembly slides 8 and the front end portion 25 of the movable frame 1 1 riltj; 
upward and rearward. With the receiver interloclfed with the elevaiable support rail 
44 the tilting action lifts the elevaiable slide suppon. The speed of lift dciioa is 
controlled by the scissor arms 15 and 37, the hydiauiic cyhnder 46 and its associated 
hydraulic flow controls and valves. The movable frame 11 tiltins action occurs at the 
tunc tiic point of balance of movoble frame 11 slides over the rear block assembly 
slides 8. The tilting action timing varies depending on the distribution of the payload 
weight of the movable frame 11. 

In on loading of the movable frame 11, the procedure is reverecd. 



